Follicular T helper cells and IL-21 in rheumatic diseases.
Rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) are lifelong diseases with increased mortality and chronic pains. They are both characterized by immunological imbalances causing the immune system attack and destroy the bodies own tissues (called autoimmune disease). The best treatment, we are currently able to offer these patients, cause significant side-effects and can not prevent significant loss of quality of life. At the heart of the disease mechanisms in RA and SLE are subsets of immune cells called T and B cells. These cell types produce proteins (called antibodies), which under normal circumstances protect the body against disease. In RA and SLE these cells produce antibodies that are directed at the bodies own tissues (called autoantibodies), causing inflammation and tissue damage. The cause of this loss of tolerance is still unknown. Interleukin 21 (IL-21) is thought to exert key functions in controlling and directing the T and B cell responses leading to formation of antibodies and autoantibodies alike. IL-21 is a signaling molecule secreted by a subpopulation of T cells called follicular T helper (Tfh) cells. IFNα is another signaling molecule of key importance in autoimmune disease. Stratification of SLE patients by their responsiveness to IFNα has proven a crucial tool in stratifying patients in terms of disease development and treatment response. The aim of this PhD study is to investigate the role of IL-21 and IFNα, and their effects on Tfh cells and B cells and the formation of autoantibodies in RA and SLE. The first part of this study addresses whether plasma levels of IL-21 influence disease activity in rheumatic disease. We further investigate the distribution of IL-21-producing Tfh cells in these patients. We find that IL-21 plasma levels correlate to disease activity and radiological progression in RA, and that the IL-21-producing Tfh cell are increased in the blood and synovial fluid of these patients. These findings support the idea that IL-21 and Tfh cells are linked to the development and perpetuation of these diseases. In the second part of this we investigate how small RNA molecules, called microRNAs, can regulate immunological processes. We find that microRNA-155 can regulate IL-21's capacity to signal, while microRNA-21 is important for survival of T cells. The third, and last part of this, concerns IFNα signaling and its impact on the development of SLE and the formation of autoantibodies. We find that IFNα signaling is altered in a murine model of SLE, and that inhibition of this signaling pathway leads to severe kidney disease. The latter is of key importance as inhibition of IFNα is currently in early trial as a new treatment form for SLE patients. In SLE patients, we find that IFNα responsiveness, as measured by a so-called IFN signature, is crucial in terms of development of the disease as well as serious complications such as kidney disease and involvement of the central nervous system. Interferon alpha does this by affecting intracellular signaling responses and the formation of autoantibodies. The data presented in this thesis supports that IL-21 and Tfh cells have a key role in the disease processes characterizing RA and SLE. We further describe a novel mechanism for microRNA-155 and microRNA-21 in regulating immunological processes in these diseases. Finally we show, that IFNα has important functions in the formation of autoantibodies in SLE. In conclusion, this thesis adds new and important knowledge on the interplay between Tfh cells and B cells and their formation of autoantibodies in rheumatic disease. This knowledge will guide and further the development of new treatment strategies to better patient outcome.